The concept of h-vector was introduced by H. Izumi in 1980. Recently we have obtained the Cartan connection for the Finsler space whose metric is given by Kropina change with an h-vector. In 1985, M. Matsumoto studied the theory of Finsler hypersurface. In this paper, we derive certain geometrical properties of a Finslerian hypersurface subjected to a Kropina change with an h-vector.
Introduction
In 1984, C. Shibata [7] 1 dealt with a change of Finsler metric which is called a β-change of metric. A remarkable class of β-change is Kropina change * L(x, y) = L 2 (x,y)
is a metric function of a Riemannian space then * L(x, y) reduces to the metric function of a Kropina space. Such a Finsler metric was introduced by V.K. Kropina [4] .
H. Izumi [3] while studying the conformal transformation of Finsler spaces, introduced the h-vector b i , which is v-covariant constant with respect to the Cartan connection and satisfies L C Since ρ = 0 and h ij = 0 for h ij = 0 implies n = 1 which is not true, the h-vector b i
depends not only on positional coordinates but also on directional arguments. Izumi [3] showed that ρ is independent of directional arguments. The present authors [2] obtain the relation between the Cartan connections of F n = (M n , L) and M. Matsumoto [5] presented a systematic theory of Finslerian hypersurface. The present authors [1] obtained certain results for the Finslerian hypersurface.
In this paper, certain geometrical properties of a Finslerian hypersurface subjected to a Kropina change with an h-vector, were disscussed.
The terminologies and notations are referred to Matsumoto [6] .
Preliminaries
Let M n be an n-dimensional smooth manifold and
Finsler space equipped with a metric function L(x, y) on M n . The normalized supporting element, the metric tensor, the angular metric tensor and Cartan tensor are defined by
Throughout this paper, we use the symbols∂ i and ∂ i for ∂/∂y i and ∂/∂x i respectively. The Cartan
The h-and v-covariant derivatives of a covariant vector X i (x, y) with respect to the Cartan connection are given by (2.1)
A hypersurface M n−1 of the underlying manifold M n may be represented parametrically by the equations
, where u α are the Gaussian coordinates on M n−1
(Latin indices run from 1 to n, while Greek indices take values from 1 to n-1). We assume that the matrix of projection factors B i α = ∂x i /∂u α is of rank n-1. If the supporting element y i at a point u = (u α ) of M n−1 is assumed to be tangent to M n−1 , we may then
where g αβ is the inverse of the metric tensor g αβ of F n−1 .
From (2.3) and (2.4), it follows that 
The equations (2.7) and (2.8) yield (2.9)
The second fundamental v-tensor M αβ is defined as:
The relative h-and v-covariant derivatives of B i α and N i are given by
Let X i (x, y) be a vector field of F n . The relative h-and v-covariant derivatives of X i are given by (2.12)
Matsumoto [5] defined different kinds of hyperplanes and obtained their characteristic conditions, which are given in the following lemmas: 3 The Finsler space *
If we denote b i y i by β then indicatory property of h ij yield∂ i β = b i . Throughout this paper, the geometric objects associated with * F n will be asterisked. We shall use
The normalized supporting element, the metric tensor of * F n are obtained as [2] (3.3)
Differentiating the angular metric tensor h ij with respect to y k , we geṫ
Taking (3.5) into account, (3.2) can be rewritten as
The inverse metric tensor of * F n is derived as follows [2] :
where b is the magnitude of the vector
We obtained the relation between the Cartan connection coefficients F i jk and * F i jk as [2] (3.8)
Transvecting by y j and using
where the subscript '0' denotes the contraction by the supporting element y j . Further transvecting (3.9) by y k and using
Differentiating (3.9) partially with respect to y h and using∂
where G are given by 
The inverse projection factors * B α i are uniquely defined along
where * g αβ is the inverse of the metric tensor * g αβ of * F n−1 .
From (4.2), it follows that
Transvecting (3.4) by N i N j and paying attention to (2.3) and (4.4), we have 
This shows that the vector N j is normal to * F n−1 if and only if
This implies at least one of the following :
The transvection of 3τ
τ = L/β = 0, which is not possible. Therefore 3τ
This shows that the vector N j is normal to * F n−1 if and only if b j is tangent to F n−1 .
From (4.5), (4.6) and (4.7), we can say that N j / (2τ 2 − ρτ 3 ) is a unit normal vector of * F n−1 . Therefore in view of (4.1), we get
which, in view of (3.4), (4.4) and (4.7), gives (4.9)
Thus, we have: In view of (4.4) and (4.7), the vector m i appearing in (3.2) satisfies (4.10)
As h ij = g ij − l i l j , equations (2.3) and (4.4) yield
Transvecting (3.6) by B i α B j β N k and using (4.10) and (4.11), we get
Using (2.10) and (4.8), equation (4.12) may be written as
From (2.8), (3.13) and (4.9), we get
Transvecting by v α and using v α B k α = y k , we get (4.14)
Transvecting (3.12) by N i and using (4.4) and (4.10), we get Taking the relative h-covariant differentiation of (4.7) with respect to the Cartan connection of F n−1 , we get
Using (2.11) and (2.12), the above equation gives
Transvecting by v β and using (2.9), we get
For a hypersurface of the first kind, H 0 = 0 = H α . Then (4.18) reduces to b i|0 N i = 0.
If the vector b i is gradiant, i.e. b i|j = b j|i , then we get
Therefore (3.16) gives
Transvecting (3.15) by b i N j and using (4.10), (4.16), (4.17) and (4.19), we get Transvecting (3.12) by L ijk and using (3.5) and (4.16), we have
Transvecting ( 
Let the h-vector b i satisfies the condition 
Using (2.10), above equation is simplified as
where we put
Hence we get
By interchanging the indices i and k, we have
Transvecting (3.15) by N j and using (4.10), (4.16), (4.19) and (4.24), we get
Using this, we obtain
Using (4.30), (4.31), (4.32) in (4.27), we get
Since l j N j = 0 and m j N j = 0, the equation (3.14) gives
From (2.7), (3.8) and (4.9), we have
Thus from (4.28), (4.34) and (4.35), we have: 2. * F n−1 is a hyperplane of the third kind if F n−1 is a hyperplane of the third kind.
For the Kropina change with h-vector, let the vector b i be parallel with respect to the Cartan connection of F n . In view of Lemma 3.2, we have Thus from (2.7), (4.9), (4.13) and (4.37), we have:
Theorem 4.5. For the Kropina change with h-vector, let the vector b i be parallel with respect to the Cartan connection of F n and tangent to the hypersurface F n−1 . Then * F n−1 is a hyperplane of the second (third ) kind if and only if F n−1 is also a hyperplane of the second (third ) kind.
